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LIQUID STORAGE CONTAINER AND CARTRIDGE 



TECHNICAL FIELD 

The present invention relates to a liquid storage 
container for containing liquid and a cartridge including a 
storage well holding liquid. 

BACKGROUND ART 

An example of cartridge includes a disposable cartridge 
for immunoassay (refer to JP-A-2001-318101 for example) . As 
shown in Fig. 12, a cartridge 8 includes a plurality of wells 
80-84 each encapsulating a respective reagent 80a-84a necessary 
for immunoassay. The cartridge 8 also includes a plurality 
of cells 85-87 for optical check after reaction of the reagent 
with a sample. The cartridge 8 utilizes a reagent such as latex 
dispersion liquid. The latex dispersion liquid is made by 
dispersing an immune reactant, which reacts selectively with 
a specific component in the sample, in liquid as supported on 
by latex particles . The wells 80-84 and the cells 85-87 include 
upper openings 80b-87b which are closed by a seal 88, so that 
the reagents 80a-84a are prevented from spilling out when 
preserved. The reagents 80a-84a in the cartridge 8 are all 
liquid. A pipette nozzle pierces the seal 88 and is inserted 
into the wells 80-84 to take out the reagents 80a-84a. 

The cartridge 8 is generally stored or transferred in 



a manner such that the seal 88 is placed at the upside • However, 
a user may turn the cartridge upside down, or a shock or 
oscillation may be applied during transfer, so that the liquid 
surfaces of the reagents 80a-84a may be ruffled. In such an 
5 instance, as shown in Fig. 13 illustrating the well 84 for example, 
the reagent 84a may adhere to the seal 88 or to a peripheral 
portion of the upper opening 84b. The adhering reagent 84a' 
may be removed by falling freely, but may also keep adhering 
to the seal 88 due to the surface tension of the reagent 84a' . 

10 As the adhering reagent 84a' cannot be easily taken out by the 
pipette nozzle, an usable amount of the reagent 84a' is 
substantially reduced once the reagent adheres as 
above-described. Therefore, considering the adhesion of the 
reagents 80a-84a, the amount of the reagents 80a-84a to be 

15 supplied in the wells 80-84 needs to be determined by adding 
a maximum amount of the reagents 80a-84a that may adhere. 
However, the reagent such as the latex dispersion liquid is 
so expensive that the amount used must be minimized in order 
to reduce the product cost. 

20 As one solution to the above-described problem, as shown 

in Fig. 14, a medicine bottle 91 is provided with a stopper 
90 which can be repeatedly pierced by a needle. The stopper 
90 includes a hollow portion in which a space 92 has a top portion 
92a whose peripheral portion is prevented from adhesion of 

25 medicinal liquid (refer to JP-A-2002-535213 for example) . In 
this prior art, the stopper 90 is provided with grooves 93 
extending vertically for overcoming the surface tension of the 



medicinal liquid which adheres to the periphery of the top portion 

c 

92a, thereby returning the medicinal liquid back to the medicine 
bottle 91. However, when using the illustrated stopper 90, 
the medicinal liquid 95 may adhere to the portion between an 
5 end 94 of the stopper 90 and the medicine bottle 91. Further, 
as the above-described cartridge 8 (see Fig. 12) needs not be 
repeatedly pierced by a needle, the use of the stopper 90 is 
disadvantage in view of cost. 

10 DISCLOSURE OF THE INVENTION 

An object of the present invention is to prevent, 
advantageously in view of cost, loss of usable liquid contained 
in a container in which the liquid keeps adhering to undesirable 
portions. For example, a cartridge for containing a reagent 

15 is required to be initially filled with a reduced amount of 
reagent, thereby preventing an increase of the product cost. 

A first aspect of the present invention provides a liquid 
storage container comprising: a receptacle for containing a 
liquid, the receptacle including an upper opening; and a closure 

20 for closing the upper opening, wherein the receptacle is provided 
with an adhering liquid mover for moving the liquid, which adheres 
on a peripheral portion of the upper opening or on an inner 
surface of the container, toward a bottom of the receptacle. 
A second aspect of the present invention provides a 

25 cartridge comprising: at least one storage well including an 
upper opening and containing a liquid; at least one reaction 
well including an upper opening and providing a reacting field; 



and a closure for closing at least the upper opening of the 
storage well, wherein at least one of the storage well and the 
reaction well is provided with an adhering liquid mover which 
downwardly moves the liquid which adheres on a peripheral portion 
5 of the upper opening of the well or at an inner surface of the 
well. 

Preferably, the liquid to be contained in the container 
of the liquid storage container or in the storage well of the 
cartridge comprises at least one of a reagent, a diluent, and 

10 a cleaning solution. 

Preferably, the reagent is necessary for causing immune 
reaction, and typically, the reagent is made by dispersing an 
immune reactant, which reacts selectively with a specific 
component in a sample, in liquid, as supported on solidparticles . 

15 Preferably, the closure comprises a sheet. There are a 

plurality of storage wells, and the sheet collectively covering 
the upper openings of the storage wells. The sheet may cover 
the upper openings of at least two wells including the one or 
more storage well, out of the storage well and the reaction 

20 well. 

Preferably, the adhering liquid mover is provided on the 
inner surface of the receptacle of the liquid storage container, 
or the inner surface of at least one of the storage well and 
the reaction well of the cartridge. 
25 For example, the adhering liquid mover comprises a notch, 

or preferably, a groove which is V-shaped in section. The 
adhering liquid mover may also be formed semicircular in section 



or rectangular in section^ or may be formed as a protrusion. 

Preferably, the adhering liquid mover extends linearly, 
vertically, or spirally. Of course, the adhering liquid mover 
may extend obliquely. 

Preferably, the adhering liquidmover is formed in a manner 
such that an upper end of the moving means contacts the closure. 
On the other hand, the adhering liquid mover is formed in the 
receptacle of the liquid storage container or in at least one 
of the storage well and the reaction well of the cartridge, 
in a manner such that a lower end of the moving means is positioned 
below a surface of the liquid when the container contains a 
desired amount of the liquid. Note that the adhering liquid 
mover is preferably formed such that the lower end does not 
contact the bottom surface of the container or of at least one 
of the well. Due to this structure, the adhering liquid is 
prevented from remaining at the moving means when the liquid 
is taken out by a nozzle. 

Preferably, the adhering liquid mover is formed by resin 
molding integrally with the receptacle of the liquid storage 
container or with at least one of the storage well and the reaction 
well of the cartridge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig . 1 is a front view illustrating an example of a cartridge 
according to the present invention. 

Fig. 2 is a vertical sectional view illustrating the 
cartridge of Fig. 1. 



Fig. 3 illustrates the cartridge of Fig. 1 in an exploded 
perspective view and in an enlarged plan view. 

Fig. 4 is a sectional view taken along lines IV-IV in 
Fig. 1. 

Fig. 5 is a sectional view similar to Fig. 4, illustrating 
the function of grooves formed in a storage well of the cartridge , 

Fig. 6 is a sectional view similar to Fig. 2, illustrating 
an example of measuring procedure utilizing the cartridge shown 
in Figs. 1-3. 

Fig. 7 is a sectional view similar to Fig. 2, illustrating 
an example of measuring procedure utilizing the cartridge shown 
in Figs. 1-3. 

Fig. 8 is a sectional view similar to Fig. 2, illustrating 
an example of measuring procedure utilizing the cartridge shown 
in Figs. 1-3. 

Fig. 9 is a sectional view similar to Fig. 2, illustrating 
an example of measuring procedure utilizing the cartridge shown 
in Figs. 1-3. 

Fig. 10 is an enlarged plan view showing a principal part 
of the cartridge for illustrating another example of adhering 
liquid mover. 

Fig. IIA is an enlarged plan view showing a principal 
part of the cartridge for illustrating still another example 
of adhering liquid mover , and Fig. IIB is a sectional view similar 
to Fig. 4, illustrating the adhering liquid mover shown in Fig. 
IIA. 

Fig. 12 is a sectional view illustrating an example of 
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a conventional cartridge. 

Fig. 13 is an enlarged view illustrating a principal part 
of Fig. 12. 

Fig . 14 is a sectional view illustrating a prior art method 
5 for removing adhering liquid. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Figs. 1-3 illustrate a cartridge X usable for measuring 
the concentration of a target component in blood by latex 

10 agglutination. The cartridge is set in a measuring instrument 
to cause a desired reaction. The cartridge X, which is 
disposable, includes a receptacle body XI and a sealing member 
X2 fitted to the body XI. 

The receptacle body XI includes a plurality of storage 

15 wells lA-lE, a plurality of reaction wells a adjustment 

well 3, disposal well 4, a sample well 5, and a cuvette 6. The 
body XI is formed to be entirely transparent by molding using 
a transparent resin . Note that the body XI needs not necessarily 
be entirely transparent, if at least the reaction wells 2A-2C 

20 are transparent. The number, position and form of each of the 
wells lA-lE, 2A-2C, 3-5 and the cuvette 6 are not limited to 
the illustrated example, but may be selected depending on the 
measurement target and measuring methods. 

The storage wells lA-lE contain reagents and so on (e.g. 

25 reagent, diluent, or cleaning liquid) necessary for measurement , 
and include upper openings lAa-lEa. 

The storage well lA contains a hemoglobin measuring 
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reagent . The hemoglobin measuring reagent is used for measuring 
the concentration of hemoglobin in red blood cells, and any 
of various known reagents can be used if it reacts with hemoglobin 
to enable colorimetric measurement after the reaction. The' 
5 hemoglobin concentration is measured for calculating the 
hematocrit value (volume percentage of red blood cells in blood) 
based on the hemoglobin concentration, and for compensating 
for the influence of the hematocrit value on measurement. 

The storage well IB contains a hemolytic dilute solution. 
10 The hemolytic dilute solution is used for destructing blood 
cells to measure the components contained in' the blood cells. 
An example may be a physiological saline solution containing 
saponin . 

The storage well IC contains an inert liquid usable as 
15 a diluent or cleaning solution. Any kind of inert liquid can 
be used if it does not hinder hemoglobin reaction or immune 
reaction of the measurement target and does not cause errors 
in light absorbance measurement of hemoglobin and the 
measurement target. An example may be a physiological saline 
20 solution or cattle serum albumin. 

The storage well ID contains a cleaning liquid. The 
cleaning liquid, which is distilled water in the present 
embodiment, is used for cleaning a pipette tip. Of course, 
other liquid than distilled water may be used as the cleaning 
25 liquid. 

The storage well IE is formed with a plurality of grooves 
lEb and contains a latex suspension. Each of the grooves lEb 



is V-shaped in section and extends vertically on the storage 
well IE to serve as a adhering liquid mover. The groove lEb 
can be formed at the inner surface of the storage well IE when 
forming the storage well IE by molding. As well shown in Fig. 
5 4, the groove lEb contacts the sealing member X2 at the upper 
end, while contacting the latex suspension at the lower end 
positioned below the surface of the latex suspension. With 
such an arrangement, as shown in Fig. 5, the groove lEb overcomes 
the surface tension of the latex suspension deposited on the 

10 vicinity of the upper opening lEa and on the sealing member 
X2, and causes the depositing latex suspension to drop along 
the groove lEb . In this way, it is possible to prevent unexpected 
loss of the available latex suspension, thereby minimizing the 
amount of the latex suspension to be supplied to the storage 

15 well IE. As a result, a necessary amount of latex suspension 
is reduced to lower the product cost. 

The latex suspension may be prepared by dispersing an 
immune reactant, which reacts specifically to the measurement 
target component, in a buffer solution as supported on latex 

2 0 particles. Examples of the measurement target component 
include disease markers such as hepatitis virus, rheumatoid 
factor, C-reactive protein, hemolytic streptococcal toxin, and 
various enzymes . The immune reactant may be selected according 
to the types of the measurement target. The immune reactant 

25 provides a specific antigen-antibody reaction with the 
above-described disease markers to agglutinate. An example 
of latex particles includes latex beads of polystyren. 



As shown in Figs, 1-3, each of the reaction wells 2A-2C 
includes a respective upper opening 2Aa-2Ca . The reaction well 
2A is used for preparing a mixture liquid of diluted blood and 
the hemoglobin measuring reagent and for measuring the light 
5 absorbance of the mixture. In other words, the reaction well 
2A is used for measuring the light absorbance necessary for 
calculating the hemoglobin concentration. The reaction well 
2B is used for causing a latex agglutination reaction followed 
by measurement of the light absorbance. The reaction well 2C 

10 may be used either for measuring a target component different 
from that contained in the reaction well 2B by causing an immune 
reaction different from that occurring in the reaction well 
2B followed by measurement of the light absorbance, or for 
confirming the measurement repeatability by causing the same 

15 immune reaction as the reaction well 2B followed by measurement 
of the light absorbance. 

The adjustment well 3 is used for controlling blood and 
includes an upper opening 3A. The adjustment of blood may be 
performed by diluting the blood with the physiological saline 

20 solution contained in the storage well IC, for example. 

The disposal well 4 is utilized for holding a pipette 
tip PT before use of the cartridge X. The disposal well is 
also used for disposing an unnecessary portion of liquid when 
using the cartridge X. The disposal well 4 includes an upper 

25 opening 4a and a shoulder 4b for engaging the pipette tip PT. 
In use, the pipette tip PT is attached to a pipette nozzle PN 
(see Fig. 6A) for pipetting (sucking and discharging of liquid 

10 



using the pipette nozzle) . 

The sample well 5 is used for directly injecting the blood 
into the body XI . The cuvette 6 is used for setting a commercially 
available small tube containing blood to the cartridge X. 
5 Selection between the sample well 5 and the cuvette 6 depends 
on the structure of the measuring instrument or on the choice 
by the user. In the latter case^ the measuring instrument may 
be designed to change in operational sequence for enabling 
measurement regardless of which of the sample well 5 and the 

10 cuvette 6 is selected for measurement. Further, the user 
operates the measuring instrument using e.g. a control button 
so that the measuring instrument is able to distinguish which 
of the sample well 5 and the cuvette 6 is used. 

The sealing member X2 collectively seals the upper 

15 openings lAa-lEa, 2Aa-2Ca and 3a of the wells lA-lE, 2A-2C and 
3 except the upper opening of the disposal well 4. However, 
the disposal well 4 may also be sealed together by the sealing 
member X2 . The sealing member X2 is made of a metal foil such 
as aluminum foil or of a resin film, and can be easily pierced 

20 by the pipette tip. The sealing member X2 is fitted to the 
body XI by using a hot-melt adhesive or by heat sealing. 

As described above, the cartridge X is attached to the 
measuring instrument for use. An example of measurement 
procedure utilizing the cartridge X is described below referring 

25 to Figs. 6-9. 

First, whole blood is supplied to the sample well 5 or 
to the cuvette 6 of the cartridge X, and then the cartridge 



X is attached to the measuring instrument (not shown) . It should 
be noted that Figs. 6-9 illustrate an example where the sample 
well 5 holds the blood, and the following description is given 
with respect to the example wherein whole blood is held in the 
5 sample well 5. 

The measuring instrument recognizes the attachment of 
the cartridge X based on a user's operation or automatically, 
for starting the measurement process . The measurement process 
includes the concentration measurement of hemoglobin and of 

10 the measurement target component. 

As shown in Fig. 6A, the pipette tip PT is attached to 
the pipette nozzle PN before measurement. .Specifically, the 
pipette nozzle PN of the measuring instrument is moved, and 
the pipette tip PT held in the disposal well 4 of the cartridge 

15 X is attached to the pipette nozzle PN . 

Next, measurement of the hemoglobin concentration is 
performed. The hemoglobin concentration measurement includes 
adjustment of sample, absorbance measurement, and calculation 
of the hemoglobin concentration (hematocrit value) . 

20 As shown in Figs. 6A and 6B, in the sample adjustment, 

the physiological saline solution in the storage well IB is 
pippetted for dispensing into the adjustment well 3. The 
physiological saline solution is pipetted twice eachby an amount 
of e.g. 95|jL for dispensing a total amount of 190]jL into the 

25 adjustment well 3. 

Thereafter, as shown in Fig. 7A, the inert liquid in the 
storage well IC is dispensed into the reaction well 23. The 



inert liquid is pipetted once by amount of e.g. 84|iL for 
dispensing into the reaction well 2B. Then, as shown in Fig. 
7B, the hemoglobin measuring reagent in the storage well lA 
is dispensed into the reaction well 2A. The hemoglobin 
5 measuring reagent is pipetted twice each by an amount of e.g. 
77}iL for dispensing a total amount of 154}iL into the reaction 
well 2A. Subsequently, the pipette tip PT is cleaned according 
to the steps shown in Fig. 7C. Specifically, the pipette tip 
PT is cleaned by sucking and discharging the physiological saline 

10 solution in the storage well IB twice each by an amount of e.g. 
llOiJiL, followed by transferring 50|iL of distilled water from 
the storage well ID to the disposal well 4. 

Next, as shown in Fig. 8A, the blood in the sample well 
5 is dispensed into the adjustment well 3 for dilution of the 

15 blood by mixing with the liquid in the adjustment well 3. The 
blood is pipetted once by an amount of e.g. 28]iL for dispensing 
into the adjustment well 3, and then the mixing of the liquid 
in the adjustment well 3 is performed by sucking and discharging 
the liquid five times each by an amount of e.g. llOjaL. 

20 Subsequently, as shown in Fig. SB, the pipette chip PT is cleaned 
by performing the same steps as those described referring to 
Fig. 7C. Finally, as shown in Fig. 8C, the diluted blood in 
the adjustment well 3 is dispensed into the reaction well 2A 
for mixing with the liquid in the reaction well 2A, whereby 

25 a final sample ready for hemoglobin concentration measurement 
is prepared. The diluted blood is pipetted once by an amount 
of e.g. 28viL for dispensing into the reaction well 2A, and then 

13 



the mixing of the liquid in the reaction well 2A is performed 
by sucking and discharging the liquid five times each by an 
amount of e.g. llOpL. 

In the absorbance measurement, a side of the reaction 
5 well 2A is irradiated with monochromatic light and the amount 
of light passing through the reaction well 2A is measured. The 
monochromatic light is selected according to the type of the 
hemoglobin measuring reagent. For example, light having a 
wavelength of 540nm may be used. The calculation of the 

10 hemoglobin concentration is performed by substituting a 
difference between a reference absorbance and the measured 
absorbance into a known equation. Based on the hemoglobin 
concentration obtained in this way, the hematocrit value can 
be calculated- However, the hematocrit value can also be 

15 calculated directly based on the measured absorbance, without 
calculating the hemoglobin concentration. 

After completing the measurement of the hemoglobin 
concentration (hematocrit value) , the above-described 
concentration measurement of the measurement target component 

20 is performed . The concentration measurement of the measurement 
target component includes sample adjustment, absorbance 
measurement, and concentration calculation . 

As shown in Fig. 9A, in the sample adjustment, the pipette 
chip PT is cleaned by performing the same steps as those described 

25 referring to Fig. 7C. Thereafter, as shown in Fig. 9B, the 
diluted blood in the adjustment well 3 is dispensed into the 
reaction well 23 for mixing. The diluted sample is pipetted 



once by an amount of e.g. 28]aL for dispensing into the reaction 
well 2B, and then the liquid in the reaction well 2B is mixed 
by sucking and discharging the liquid five times each by an 
amount of e.g. SSpL. 
5 Next, as shown in Fig. 9C, the pipette tip PT is cleaned 

using the distilled water in the storage well ID. The cleaning 
of the pipette tip is performed by sucking and discharging the 
distilled water in the storage well ID twice each by an amount 
of e.g. llOjiL, followed by transferring the distilled water 

10 in the storage well ID to the disposal well 4 by an amount of 
e.g. llOijL. Finally, as shown in Fig. 9D, the latex suspension 
in the storage well IE is dispensed into the reaction well 2B 
for mixing with the liquid in the reaction well 2B. The latex 
suspension is pipetted once by an amount of e.g. 28.2ijL for 

15 dispensing into the reaction well 2B, and then the liquid in 
the reaction well 2B is mixed by sucking and discharging of 
the liquid three times each by an amount of e.g. llOjaL. 

In the absorbance measurement, a side of the reaction 
well 2B is irradiated by monochromatic light and the amount 

20 of light passing through the reaction well 2B is measured. The 
monochromatic light is selected according to the measurement 
target component and the immune reactant held in the latex 
suspension. The calculation of the concentration is performed 
by substituting a difference between a reference absorbance 

25 and the measured absorbance into a known equation. The 
concentration of the measurement target component calculated 
in this way is corrected based on the hematocrit value which 

15 



has been previously obtained. 

In the present embodiment, the storage well IE alone is 
formed with the grooves lEb (see Fig . 3 and 4 ) , which are V-shaped 
in section, as the adhering liquid mover. However, the present 
5 invention is not limited to such a structure. For example, 
in place of, or in addition to the storage well IE, the other 
storage wells lA-lD or the reaction wells 2A-2C may be provided 
with an adhering liquid mover. Further, the structure of the 
adhering liquid mover is not limited to the one shown in Figs. 

10 3 and 4. The adhering liquid mover may be formed as grooves 
lEb which are semicircular in section as shown in Fig. lOB, 
or may be formed as grooves lEb which are rectangular in section 
as shown in Fig. lOB. The adhering liquid mover may also be 
formed as a groove lEb' extending spirally as shown in Figs. 

15 llA and IIB, or a groove (not shown) extending obliquely. Of 
course, the adhering liquid mover may be formed as a projection. 

The present invention is applicable not only to an example 
using blood as a sample, but also to a cartridge for analyzing 
other sample such as urine or saliva, or a liquid storage 

20 container for preserving liquids (including a sample) . 
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